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.. The MAILING DATE of this com munication appears on the cover sheet with the correspondence address - 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 

earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

I )□ Responsive to communication(s) filed on . 

2a)Q This action is FINAL. 2b)B This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters Prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11. 453 O.G. 213. 
Disposition of Claims 

4) I2) Claim(s) 1^20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) S Claim(s) 1^20 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

I I )□ The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) B Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)|2! All b)D Some*c)D None of: 

1 .£3 Certified copies of the priority documents have been received. 

2.U Certified copies of the priority documents have been received in Application No. . 

3 □ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application), 
a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 

Attachment(s) 

kt\ x r, r n-. a /dto flcm 4) □ Interview Summary (PTO-41 3) Paper No(s). ■ 

3) □ Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) U Other. ^ 
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Application/Control Number: 10/028,687 
Art Unit: 2871 

DETAILED ACTION 
Priority 

Priority to Korean Patent Application No. 2001-31514 (June 5, 2001) is claimed. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

to A oatent may not be obtained though the invention is not identically disclosed or described as set forth in 
ecttT 102 S tie! tf the differences between the subject matter sought to be patented and the , pno, ^ : are 
such that Ae subject matter as a whole would have been obvious at the time the mvention was made to a per on 
Sng ordln^y sSl in the art to which said subject matter pertains. Patentability shall not be negat.ved by the 
manner in which the invention was made. 

1 . Claims 1 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et 
al. (2002/0140876 Al) in view of Jung et al. (2002/0012078 Al). 
Per claim 1 : Yoo teaches a conventional art liquid crystal display (Figure 2) that has: a 
gate electrode (54) over a substrate (1), a gate insulating film (9) entirely deposited over the 
substrate (1) to cover the gate electrode (54), an active layer (5) formed on the gate insulating 
film (9) which overlaps with the gate electrode (54), an ohmic contact layer (10) formed on the 
active layer (5), a source electrode (51) formed on the ohmic contact layer (10), a drain electrode 
(52) formed on the ohmic contact layer (10), the drain electrode (52) opposite to the source 
electrode (51) with a channel (Fig. 2), and a protective layer (53) covering the source (51) and 
drain (52) electrodes. Yoo does not appear to have a storage electrode formed at a pixel cell area 
of a same layer as a gate electrode and a pixel electrode formed to oppose the storage electrode 
having the gate insulating film in between the pixel electrode and storage electrode, the pixel 
electrode being electrically connected with the drain electrode. However, Jung (divisional of No. 
09/222,783 filed on Dec. 30, 1998, now Patent No. 6,317,173) has (referring to Figure 3, for 
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example) a storage electrode (420) formed at a pixel cell area (800) of a same layer as a gate 
electrode (410). The Examiner interprets this element to mean that the storage electrode and gate 
electrode are formed on the same layer within the proximity of a pixel cell area. Jung also has a 
pixel electrode opposing a storage electrode and with a gate insulating film between the pixel 
and storage electrodes (See Claim 65). Furthermore, in Jung, the pixel electrode is electrically 
connected with a drain electrode (Jung at Abstract). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Yoo in view of Jung to 
reduce the number of manufacturing steps (Jung), to obtain a sufficient storage capacitance 
(Jung), and reduce storage capacitance between pixels (Jung). 

Per claim 11: Yoo has a protective layer of an organic insulating material [0018]. It 
would have been obvious to one of ordinary skill in the art to have an organic insulating material 
because organic insulating materials can be manufactured easily and are common. 

2. Claims 2 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et al. 
(2002/0140876 Al) and Jung et al. (2002/0012078 Al) in view of Ha et al. (US '520 Bl). 
Per claim 2: Yoo does not appear to disclose a contact hole that connects source electrode 
with a data line; however, Ha has a connecting wire connecting the data line to source region 
through a contact hole (Col. 2, Lines 26-30). It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to modify Yoo in view of Ha to reduce the number 
of process steps (Col. 2, Lines 51-60). 

Per claim 8: Yoo does not appear to have a gate line and gate electrode and source 
electrode in the same layer; however, Ha has a storage electrode, gate electrode, and gate line on 
the same layer (Col. 1, Lines 33-39 and Figure IB). It would have been obvious to one of 
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ordinary skill in the art at the time the invention was made to modify Yoo in view of Ha for 
manufacturing ease. 

3. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et al. 
(2002/0140876 Al) and Jung et al. (2002/0012078 Al) in view of Sung et al. (US '995 
Bl). 

Per claim 3: Yoo does not appear to have a buffer metal layer on the source and drain 
electrodes; however, Sung has a barrier metal layer formed on surfaces of source and drain 
electrodes (Col. 3, Lines 27-29). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify Yoo in view of Sung to form a practical structure 
with reduced process steps and reduced number of layers (Sung, Col. 3, Lines 21-32). 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et al. 
(2002/0140876 Al), Jung et al. (2002/0012078 Al), and Ha et al. (US '520 Bl) in view 
ofSungetal.(US '995). 

Per claim 4: Yoo does not appear to recite that the buffer metal layer is formed of a 
material selected from the group consisting of: molybdenum, titanium, and tantalum; however, 
Sung recites all three materials (Col. 3, Lines 48-51). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have a buffer metal layer of 
molybdenum, titanium, and tantalum for the production of low resistance wiring (Col. 3, Lines 1- 

6). 

5. Claims 5 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et 
al. (2002/0140876 Al) and Jung et al. (2002/0012078 Al) in view of Jeong (US '551). 
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Per claims 5 and 10: Yoo does not appear to recite a storage electrode of a transparent 
material (indium tin oxide); however, Jeong has a storage electrode of a transparent conductive 
material such as indium tin oxide (Col. 2, Lines 42-44). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Yoo in view of Jeong 
because ITO is a common transparent material out of which to manufacture electrodes. 

6. Claim 6 is rejected under 35 U.S.C 103(a) as being unpatentable over Yoo et al. 
(2002/0140876 Al) and Jung et al. (2002/0012078 Al) in view of Park et al. (US '878). 
Per claim 6: Yoo does not appear to have an auxiliary storage electrode connected to a 

storage electrode; however, Park has an auxiliary electrode electrically connected to a storage 
electrode (Col. 13, Lines 9-12). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify Yoo in view of Park for adequate capacitance as 
noted in Park. 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et al. 
(2002/0140876 Al) and Jung et al. (2002/0012078 Al) in view of Chae et al. (US 
2002/0180900 Al, incorporating by reference Patent Application No. 2001-2981 1 filed in 
Korea on May 29, 2001). 

Per claim 7: Yoo does not appear to have data and gate lines crossed with gate line 
connected to the source electrode by piercing a protective layer; however, Chae et al. has a 
passivation layer with a contact hole where a data line connects to a source electrode through the 
contact hole and crosses the gate line [0023]. It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to modify Yoo in view of Chae et al. for a high 
storage capacitance and high aperture ratio [0022]. 
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8. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et al. 
(2002/0140876 Al), Jung et al. (2002/0012078 Al) and Sung et al (US '995 Bl) in view 
of Song et al. (US '986). 

Per claim 9: Yoo does not appear to specify a buffer metal layer that reduces contact 
resistance; however, Song has buffer layers to reduce contact resistance (Col. 1, Lines 52-55). It 
would have been obvious to one of ordinary skill in the art to modify Yoo in view of Song for 
improved contact reliability (Col. 1, Lines 50-51). 

9. Claims 12 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et 
al. (US 20020140876 Al) in view of Ha et al. (US '520 Bl), Yamauchi et al. (US '328) 
and Cha et al. (US 2002/0180900 Al). 

Per claim 12: Yoo has the steps of forming an active layer over a gate insulating film to 
overlap with a gate electrode (addressed with regard to Claim 1 as noted), forming an ohmic 
contact layer over an active layer (addressed with regard to Claim 1 as noted), and forming a 
protective layer over the source electrode and drain electrode (addressed with regard to Claim 1 
as noted). Yoo does not appear to have the step of forming a gate electrode, gate line, and storage 
electrode simultaneously over a substrate and the step of forming a gate insulating film to cover a 
gate electrode, gate line, and storage electrode; however Ha has these steps as noted (Col. 1, 
Lines 33-40 and Figure ID prior art). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify Yoo in view of Ha for reduced mask steps. Yoo 
does not appear to have the step of forming a source electrode and drain electrode by patterning 
to expose an active layer; however, Yamauchi has this step (Col. 2, Lines 10-15). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to modify Yoo 
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in view of Yamauchi for high reliability as noted in Yamauchi. Yoo does not appear to have the 
steps of forming a contact hole that pierces a protective layer and forming a data line crossed 
with a gate line and connected to a source electrode through the contact hole; however, Cha et al. 
has a passivation layer with a contact hole where a data line connects to a source electrode 
through the contact hole and crosses the gate line [0023]. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Yoo in view of Chae et al. 
for a high storage capacitance and high aperture ratio [0022]. 

Per claim 19: Yoo has a protective layer of an organic insulating material [0018]. It 
would have been obvious to one of ordinary skill in the art to have an organic insulating material 
because organic insulating materials can be manufactured easily and are common. 

10. Claims 13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et 

al (US 20020140876 Al), Ha et al (US '520 Bl), Yamauchi et al. (US '328) and Cha et 

al. (US 2002/0180900 Al) in view of Sung et al. (US '995 Bl). 

Per claim 1 3 : Yoo does not appear to have a buffer metal layer on the source and drain 
electrodes; however, Sung has a barrier metal layer formed on surfaces of source and drain 
electrodes (Col. 3, Lines 27-29). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify Yoo in view of Sung to form a practical structure 
with reduced process steps and reduced number of layers (Sung, Col. 3, Lines 21-32). 

Per claim 15: Yoo does not appear to recite that the buffer metal layer is formed of a 
material selected from the group consisting of: molybdenum, titanium, and tantalum; however, 
Sung recites all three materials (Col. 3, Lines 48-5 1). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have a buffer metal layer of 
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molybdenum, titanium, and tantalum for the production of low resistance wiring (Col. 3, Lines 1- 
6). 

1 1 . Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et al. (US 
20020140876 Al), Ha et al. (US '520 Bl), Yamauchi et al. (US '328), Cha et al. (US 
2002/0180900 Al) and Sung et al. (US '995 Bl) in view of Song et al. (US '986). 
Per claim 14: Yoo does not appear to specify a buffer metal layer that reduces contact 

resistance; however, Song has buffer layers to reduce contact resistance (Col. 1, Lines 52-55). It 
would have been obvious to one of ordinary skill in the art to modify Yoo in view of Song for 
improved contact reliability (Col. 1, Lines 50-51). 

12. Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et 
al. (US 20020140876 Al), Ha et al. (US '520 Bl), Yamauchi et al. (US '328), and Cha et 
al. (US 2002/0180900 Al) in view of Jeong (US '551). 

Per claims 16 and 17: Yoo does not appear to recite a storage electrode of a transparent 
material (indium tin oxide); however, Jeong has a storage electrode of a transparent conductive 
material such as indium tin oxide (Col. 2, Lines 42-44). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Yoo in view of Jeong 
because ITO is a common transparent material out of which to manufacture electrodes. 

13. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et al. (US 
20020140876 Al), Ha et al. (US '520 Bl), Yamauchi et al. (US '328), and Cha et al. (US 
2002/0180900 Al) in view of Park et al. (US '878). 

Per claim 18: Yoo does not appear to have an auxiliary storage electrode connected to a 
storage electrode; however, Park has an auxiliary electrode electrically connected to a storage 
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electrode (Col. 13, Lines 9-12). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify Yoo in view of Park for adequate capacitance as 
noted in Park. 

14. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo.et al. (US 
20020140876 Al), Ha et al. (US '520 Bl), Yamauchi et al. (US '328), and Cha et al. (US 
2002/0180900 Al), and Inaba et al. (US '741) in view of Muschiatti ('US 103). 
Per claim 20: Yoo has an organic insulating material of acrylics, benzocyclobutene 
(BCB), and perfluorocyclobutane (PFCB) [0018]. Yoo does not appear to have 
polytetrafluoroethylene, and perfluoropolymer resin; however, Inaba has polytetrafluoroethylene 
(Col. 5, Line 14) and Muschiatti has perfluoropolymer resin (Col. 2, Line 29). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to modify Yoo 
in view of Inaba and Muschiatti for insulating materials and electrical insulation. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeanne A. Di Grazio whose telephone number is (703)305-7009. 
The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim, can be reached on (703) 305-3492. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703)746-8741 for regular 
communications and (703)746-8741 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 

Jeanne Andrea Di Grazio Robert Kim, SPE 

JDG 

March 24, 2003 , 




